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I. INTRODUCTION 


ee ROBLEM DEFINITION 

The growing complexity of organizations and their inherent 
operations has created a need for management to grasp instan- 
taneously information relevant to their decision-making processes. 
Technological advancements have created a phase, which over 
the past decade, has put upon the shoulder of managers the 
burden of searching through piles of information for the kernel 
to cope with these dynamic changes. This phenomena has rendered 
the manual system both inefficient and inadequate. As a con- 
sequence, organizations are turning to computerization of their 
basic management information systems to help deal with problems 
whose immediate attention is of utmost necessity. They are 
harnessing the very potential of computer systems-mass storage, 
efficient data recovery and fast information processing. 

The Armed Forces, the Air Force specifically, is not an 
exception to the increasing demand for timely, accurate and 
relevant information. It has its share of requirements along 
this area. This study explores the feasibility of computerizing 
a Base-Level Supply System for better management of its inven- 
tory. Although the study is specifically tailored towards a 
certain organization, the steps involved in the design and 
implementation of a computerized information system is high- 


lighted to provide as a guideline for similar undertakings. 
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BeeeemAdJOR OBJECTIVE 

The main objective of this study is to outline the different 
steps a system designer has to undertake in developing a 
computerized information system. It uses as a vehicle a typi- 
cal Air Force Base-Level Supply System as a means of conveying 
concepts in the development process. 

The study further illustrates how an existing environment 
(organization) could be affected by computerization. Since 
information systems cuts through organizational lines, the 
different end-users must be taken into consideration to ascer- 
tain their respective responsibilities towards the attainment 
Sena Common goal. 

Lastly, the study exemplifies the concept of effective 
utilization of critical resources. By upgrading an existing 
computer system to its full complement, the study shows that 
the benefits to be derived outweigh heavily the incremental 


cost of hardware upgrade. 


C. SCOPE AND LIMITATIONS 

In absence of real data, this study made certain assump- 
tions to facilitate computations. Since the major objective 
is for illustration purposes (as indicated in Section B 
above), it is presumed that those factors left out could easily 
be added-on in the event that an actual system development is 


made. Due to the wide latitude of end-user requirements and 


aw, 





different organizational constraints, the study specifically 
refrained from discussing such areas as they fall beyond the 


scope intended. 


Ans! 





If. PRESENT ORGANIZATION 


Discussed hereunder are the different potential users of 
the Inventory Control System. Being integrated in nature, 
different facets of the organization will be directly involved 
in its implementation. Organizations are presented in their 
Skeletal form only to illustrate the relationship of the 


different system users involved. 


A. COMMAND LEVEL 

Figure 1 illustrates a tvpical command level of organization. 
Sae2sceing the commander on matters pertaining to material 
requirements is Supply and Logistics, a function primarily 
responsible for strategic planning along this area. Under its 
functional supervision is the Procurement Office which is 
involved directly in the actual purchase and acquisition of 
needed supplies. 

The Comptroller is the other potential user of the system 
at strategic level. Budget and financial planning is the main 
concern of the Comptroller, whose timely and accurate reports 
are a must in his line of work. The Accounting Department is 
under functional supervision of the Comptroller whose main 
task is the handling of all financial records of the organi- 
zation. It is foreseen that the proposed system is to assist 


these potential users in their planning and operational needs. 
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ae DEPOT 

The Depot has the primary mission of ensuring continuous 
flow of supplies in the command and undertaking major repairs 
on aircraft of the different operating units. The specific 
functions of the Depot are distributed over three directorates 
as shown in Figure 2. 

The Directorate of Supply Management is directly concerned 
with inventory control of the two squadrons under it. The 
Depot Supply Squadron is charged with the base-level material 


support and services. 


eee DEPOT SUPPLY SQUADRON 
The hub of the system is to be implemented in this unit. 
The unit is organized as shown in Figure 3. A detailed dis- 
cussion follows on the functions of the different branches 
under the squadron to pinpoint what areas are to be greatly 
affected. 
1. Administrative Branch 
a. Provides administrative support for the Squadron 
like planning and administering functions relating to receipt 
and transmission of the unit's correspondence to include main- 
tenance of files and control of classified materials. 
b. Responsible in the maintenance of 201 files for 
officers, airmen and civilian employees to include computation 


of furlough and leaves. 
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2. Plans and Management Branch 
Maintains policy and procedural control for the Squadron, 
by initiating, formulating, coordinating, disseminating and/or 
implementing methods, policies and procedures relative to the 
internal operation of the squadron. 
a. Management Section 
Exercises centralized control of management methods 
and procedures to effect maximum utilization of supply facili- 
ties, personnel and material in the most economical manner for 
the Squadron. Initiates, coordinates and disseminates supply 
Operating methods, policies and procedures. 
(Se lanasement Analysis. Evaluates and analyzes 
Managerial data to determine the operating efficiency of the 
Squadron. Prepares graphs, charts and brochures, containing 
statistical figures in order to accomplish the assigned mission. 
(2) surping Management. Evaluates Supply effec- 
tiveness and efficiency based on methods surveys; inspects 
regularly and frequently supply work areas; determines manpower 
requirements by analysis of workload data and conducts such 
operational studies as may be directed by higher headquarters. 
b. Plans Section 
Provides control agency service for the receipt 
and dissemination of planning data; evaluates plans and con- 
verts these into personnel and facilities requirement. Conducts 


continuous research of problem areas in the development of long 
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range plans. This includes services testing of Squadron and/or 
higher headquarters supply policies and procedures. 

(1) Plans and Program. Accomplishes projected 
planning and service testing of new policies and procedures 
received from higher headquarters. Responsible for gathering 
data from the entire Squadron divisions/offices for computing 
and analyzing efficiency of all operations. Maintains supply 
data in the form of statistics, charts, and graphs for effec- 
tive display and management control. Operates drafting faci- 
lities for preparation of visual presentation. 

(2) Training. Responsible for the indocrination 
of newly assigned personnel; conducts training courses for 
depot supply; conducts and maintains on-the-job training pro- 
grams. Monitors all aspects of training for military and 
Civilian personnel; requests designated supply personnel to 
pursue appropriate training courses. 

Bee Quality Control Branch 

Insures the fulfillment of the supply Quality Control 
Program for the Squadron. Develops plans and procedures of 
the Quality Control program of the Squadron in order to estab- 
lish an effective and efficient system of quality control for 
Material and equipment received, stored and issued by the Depot. 

a. Quality Inspection Section 

Performs inspection to determine compliance with 


prescribed quality control procedures; insures identification 
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of all property received, stored and issued by the Depot; sees 
to it that tags, labels and markings are affixed to property 
to reflect identity, status and condition. Inspects also pro- 
perty in storage to insure proper identification, condition 
and status, and maintains technical survellance over property 
to insure technical order compliance, packing and oreservation 
application. 

b. Inventory Section 

Responsible for all operations related to the 
scheduling and accomplishment of cycle and/or special inven- 
tory of all items stored in warehouses. Responsible for the 
accomplishment of inventory count and research necessary in the 
establishment of an accurate inventory of the Depot assets. 

c. Analysis, Reports and Record Section 

Establishes detailed quality control analysis; 
sampling procedures and quality control methods for the Squadron. 
Determines causes of deficiencies and recommends corrective 
actions. Monitors reports and maintains quality control 
reports for the Division. 

)Weauality Analysis. Complies quality control 
analysis data; maintains quality control data in the form of 
statistical charts and graphs for effective management control. 

(2) Reports and Record. Responsible for the pre- 


paration of discrepancy or damage reports, reports of surveys, 
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inventory adjustment reports and other reports pertaining to 
material quality; and the maintenance of records and files 
of same. 

dad. Technical Publication Section 

Responsible for maintaining a centralized, limited 
and accurate file of technical orders, Technical and Supply 
Manuals and other related technical publications. Takes charge 
of the Unit's Technical Library. 

4. Statistical Services Branch 

Assists the Squadron Commander on all matters pertaining 
to statistical functions; responsible for the timely submission 
of accurate statistical reports required by headquarters; per- 
forms support mission relative to requisitioning procedures 
and reporting system; and assumes other responsbilities regard- 
ing special projects required to accomplish the overall supply 
mission. 

a. Statistical Analysis Section 

Plans, develops, administers and analyzes statis- 
tical reports and statistical data gathered from different 
activities. 

(T)™ Data Service Analysis. Provides centralized 
control in the processing and compilation of statistical data 
necessary as a guide or management tool of the Squadron or 
higher headquarters in command operation and programs. Prepares 


graphs, charts and brochures showing statistical trends of 
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various projects to insure that reports initiated and/or 
required of the Division are accurately done and submitted 
on time. 

(2) Reports Control. Responsible for the prepara- 
tion of reports and summaries relating to statistical data as 
may be required by the Squadron Commander or higher head- 
quarters. Maintains a complete file of all current directives, 
policies and/or SOPs governing each report. 

b. Centralized Accounting Section 

Establishes and develops a system of receiving 
receipts and issues supplies and equipment to include updating 
and maintenance of files and requisition document control of 
units based on established programs, projects and monetary 
fecounting. 

5. Material Facilities Branch 

Plans, administers and supervises the operation of the 
storage warehouses and outside storage area; responsible for 
the receipt and/or pick-up of supplies and equipment intended 
for the Depot other than those procured directly by the differ- 
ent Units; performs such functions relating to the receipt, 
storage and issue of supplies and equipment assigned to the 
supply Depot, to include the application of corrosion control, 
packaging, packing and preservation methods to material re- 
Srring such action. 

a. Receiving Section 

Provides centralized receiving, classification and 
inspection functions pertaining to purchased items. Responsible 


for the operation of all cargo traffic. 
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(1) LP Property Receiving. Responsible for the 


processing and receipt of locally purchased items prior to direct 
issue or transfer to the appropriate storage warehouse. Also 


responsible for accomplishment of pertinent papers or auditorial 
requirements to support payment of such receipts. 


(2) Logistics Center. Responsible for the processing 


and receipt of supplies procurable through the Logistic Center. 


Performs such other functions as submission and follow-up of 


requisitions with Logistic Center. 


(3) Turn-In Property Receiving. Responsible for the 


processing and receipt of all serviceable and/or unserviceable 


turn-in from using units. 


ban Olt pping Section 


Responsible for maintaining technical surveillance on 
shipping activities of the Squadron. Determine mode of transpor- 
tation to be utilized in effecting cargo movements. Maintains 


records of cargo shipped and furnishes statistical workload 
data reflecting operational accomplishments. 


c. Facilities Service Section 


Responsible for general utilities operations, inclu- 
ding labor and equipment service. Responsible for the operation, 
maintenance and dispatching of vehicles assigned to the Squadron. 
Conducts such inspections and repairs required in the mainten- 
ance of special purpose vehicles in use and Squadron buildings 
to include grounds. 

(1) Material Handling Equipment. Responsible for 
the maintenance, repair and control of all motor vehicles and 
material handling equipment assigned to the Squadron. 

(2) Service. Responsible for furnishing labor 


force (civilian) within the Material Facilities Division. 
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Geue SEOGage Section "A" 
Responsible for the proper storage, issue and 
maintenance of locator cards for all items falling under the 


following commodity classes: 


HO0S—-1305 SPeOVS = Sree ee. 6910-6940 7910-7930 
1410-1430 4610-4630 a= 7 195 8010-8040 
2310~2350 5410-5430 OZ Oa 29 0 8105-8140 
2410-2430 Sl =— 5550 5 c0—) S60 8305-8345 
aero —2590 5610-5680 7410-7490 8405-8475 
Ze 5 216).0) SS See) 2S. 7510-7540 8510-8540 
ZieL5 Se05=59199 7610-7540 8510-8540 
2820 6505-6645 7710-7740 9110-9160 
2230 6810-6859 

Bo3o 


e. Storage Section "B" 
Responsible for the proper storage issue and main- 
tenance of locator cards for all items falling under the follow- 


ing commodity classes: 


1510-1560 1560MF 2810PA UH-1H 

oc DB 1560RE 2810PB T-41D 

1560DC ILS GNSS 2810PD U-17 A & D 
1560HG 1560WB 2840 400KVA 

560 LC 1560WD 2840PJ Spares 

1560MB 1610-1680 2840PL 

2810 
f. Storage Section "C" 
Responsible for the proper storage, issue, and main- 


tenance of locator cards for all items falling under the follow- 


ing commodity classes: 


1710-1740 
2610-2640 
ZIt0=2995 
3010-3040 
Per o— 3130 
3220-3240 
3400-3465 
3515-3540 
3620-3694 
ey 2o-2750 
3805-3030 
Bolo =— 3995 
4010-4030 
4210-4240 


4130-4140 
4210-4240 
4305-4330 
4420-4460 
4310-4330 
4510-4540 
4710-4730 
4810-4820 
4910-4940 
Sane 5180 
S25 2.5 0 
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5305-5355 


6105-6150. 


6210-6250 
6310-6350 
6605-6695 
6710-6780 
GELO= SES G 
9320-9360 
9505-9540 
9620-76510 





g. Storage Section "“D" 

Responsible for the storage, issue and maintenance 
of locator cards for all unserviceable generations of the 
depot and turn-ins from the different units. 

h. Packing and Preservation Section 

Provides packaging and crating service, corrosion 
control and preservation responsiblities for all supplies 
and equipment stored, issued or processed for shipment as 
required. 

(1) Carpentry. Designs and manufactures or repairs 
crates, boxes or other containers for the shipment or storage 
of supplies in accordance with approved methods. Performs 
repair work of DSS buildings. 

(2) Packing and Crating. Performs packaging ser- 
vicing for the Wing, packs packaged or crated materials for 
shioment or storage in accordance with established packing and 
crating methods. 

(3) Corrosion Control. Responsible for the imple- 
mentation of the corrosion control and preservation program of 
this Squadron. 

6. Property Disposal Branch 
Responsible for promoting and insuring maximum utiliza- 
tion and conservation of all property received for disposal. 


This includes the proper admininstration. 
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a. Receiving and Inspection Section 
Responsible for the receipt, inspection and storage 
functions of items transferred or turned in to the Disposal. 
b. Redistribution, Accounting and Reporting Section 
Responsible for maintaining records and reporting 
of excess or condemned property received, utilized, sold, 
transferred, redistributed, donated, reclaimed or destroyed. 
c. Marketing Section 
Responsible for screening and preparing lists of 
items authorized for bidding or sale and the keeping of records 
of such for sale. 
fe otock Control Branch 
Responsible for maintaining and administering inventory 
management control over all materials received, stored and 
issued by the activity; computes requirements, controls levels, 
initiates material procurement action, and maintains such 
records affecting the supply system. 
a. Processing Section 
Responsible for the establishment, management, and 
control of all supply documents reflecting and supporting the 
receipt, issue, transfer and adjustment of the depot stock 
inventory. 
(1) Document Receiving and Distribution. Responsi- 
ble for the receipts and screening of all supply domcuments and 


for their proper routing distribution to the different stock 
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record sections or storage warehouses. Insures that such docu- 
ments are properly registered, authenticated and validated 
mrmor tO distribution or filing. 

(2) Voucher File. Responsible for the quality 
editing of all supply documents to insure correctness and validity 
before filing permanently. 

b. Requirement Section 

Responsible for the dissemination of supply action 
on items of general support nature and logistics support to all 
activities and agencies within the command and other activities 
as pertains to Program and Requirements. Initiate procurement 
action of Depot support of Group and Class items assigned. 
Maintains control and supervises overall property transaction 
for assigned classes. Exercises supervision and control over 
all critical items. Determines repair support requirements. 

eee atontty Requi rementywe Responsible for the 
expeditious processing and monitorship of all priority requests 
to include editing and close monitorship and control over such 
requests while these are being processed through the supply 
system. Prepares reports to reflect daily, weekly or monthly 
workloads. Responsible for obtaining and/or furnishing supply 
information and data concerning the requirements of customer 
units. 


(2) Repair Progress Requirement. Develops the 


annual Repair Requirement Listings. 
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(3) Logistics Center Property Requirement. Respon- 


Sible for the submission of requisitions to Logistics Center 
for items required by customer units. 

(4) Excess Priority. Responsible for processing, 
reporting or turn-in of redistributable and disposable excess 
property. 

(5) Spectral Project Requirement. Responsible for 
the monitorship, planning and administration of special pro- 
jects, to include processing or supply documents, selection, 
identification and segregated storage of material required to 
accomplish such projects. Insures rendition of progress and 
status on outstanding projects as directed. 

c. Stock Record Section 

Maintains and establishes property accounting records, 
supply Depot assets, and performs such related functions as 
initiating procurement and research necessary in updating pro- 
perty accounting records. 

(1) Back Order Release. Responsible for the pre- 
paration and typing of back order releases for items intended 
for customer units previously requested but not available for 


issuance at the time of requisition. 
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fia. SoReosNt Sy STEM 


The present system of inventory control is basically manual 
in nature. Stock levels are recorded on stock cards (Figure 
4) and all managerial and statistical reports to higher levels 
of command are done manually. Sheer volume alone of the inven- 
tory at hand precipitates various problems which will be dis- 
cussed later. 

Aside from Consuming Units, there are certain Supply Points 
that draw supply from the Depot as illustrated im Figure 5. 
These Supply Points are to maintain their respective stock 
levels but with close monitoring from the Depot. Critical items 
have to be ascertained as to their specific location in the 
Supply Points for the Depot to be flexible in moving these items 
in case the need arises. 

There are generally two types of items received by the 
Squadron. First type are receipts which are items procured 
through vendors or requisitioned from the Logistics Center. 
Second type are Turn-ins received from using units which are 


Ceither excesses or unusable items. 


A. REQUISITIONING PROCEDURE 
The basic request for supplies and materials emmanates 
from the using unit. The unit concerned accomplishes a Requisi- 


tion Issue voucher (RIV) (Figure 6) in six copies. This 
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requisition is received at the Depot Supply Squadron. The 
document first goes through the administrative portion commonly 
known as demand processing where pertinent papers are checked 
For validity and accurateness. The RIV then goes to Stock 
Control where the item requested is checked against balances 

on hand. If the item is available, the RIV goes to Vouchering, 
then the Warehouse where the item is issued. If an item is not 
in stock, a Single Line Item Requisition is prepared to ge@the 
item from Logistics Center. Otherwise, a local purchase is 


made (Figure 7 outlines in detail these steps). 


B. PRIMARY DOCUMENTS 
imeestock Control Record 
A series of three cards containing all data in reference 
to a single item. It 1s commonly known as the memory of the 
whole supply system (Figure 4). 
2. Single Line Item Requisition (SLIRIT) 
This document is used on requests for all types of 
supplies requisitioned at Logistics Center (Figure 8). 
3. Requisition and Issue Voucher (RIV) 
These documents are primarily used by units in requesting 
for supplies. The frequency of input daily is more or less 
200, 1400 weekly and 5,000 monthly. The maximum volume received 
is 200, the minimum zero with 100 as average (Figure 6). 
#. Property Turn-in Slip (PTIS) 
This document is used to turn-in to the supply instal- 
lation of the next higher level all excess and unserviceable 


Supply (Figure 9). 
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5. Memorandum Recep (MR) 


This is a separate document maintained for equipment 
received from a supply officer and equipment issued to individual 
person of the unit (Figure 10). 

eee coOpeacya tssue Slip (PIS) 
Issued together with the MR from a supply accountable 


officer to a responsible supply officer (Figure 11). 


See ROBLEMS WITH THE PRESENT SYSTEM 
me Ditticulty im Locating Parts 

There are at present five supply points located at 
various locations. Supply levels at these points are supposed 
to be closely monitored at Depot level to avoid disparity of 
supply allocation and at the same time to keep tab of where 
Critical items are located. Requisitions made by Consuming 
Units to the Supply Points are likewise monitored by the Depot. 
These tranactions are supposed to be reported but due to the 
Manual nature of the system, this procedure is at times neglected. 
The overall supply situation picture does become distorted 
from the Depot's point of view. 

When critical items run out at a particular Supply 
Point, the Depot is incapable of determining where these items 
are or if every other Supply Points or Consuming Units still 
have them in inventory. During that time, equipment are ren- 
dered inoperational and crucial man-hours wasted in waiting 


for needed spare parts. 
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2. Inaccurate Stock Cards 
The Depot at present handles about 120,000 line items. 
This means that, at least 120,000 stock cards are updated and 
maintained by the Stock Control Branch. These cards are kept 
in steel drawers and updating is done as requisitions or 
receipts are made. During the past wall-to-wall inventory made 
by the Depot, the balance as reflected in the stock cards did 
not correspond to the balance in the warehouse. The inconsis- 
tencies noted could have had a dozen reasons behind them. One 
reason could be that documents are not routed properly. Some 
requisitions might have gone through the process without 
passing the Stock Control Branch. Another reason could be pure 
neglect due to the volume of transactions handled by the Branch 
making updating both cumbersome and confusing. 
3. Unrealistic Reports 
Since the very data used to come out with management 
information is erroneous, it follows that reports based on 
these are as erroneous. This has an effect of a chain reaction 
in nature. If what higher headquarters gets is an unrealistic 
report, their decision making processes will be adversely 
affected. Hence, benefits to be derived from these decisions 
are not harnessed properly. 
eee oe ln Pneparation of Reports 
Reports prepared by the Stock Control Branch are both 
tedious and time consuming. The annual report on inventory 


alone could consume a sizeable number of man-hours in its 
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preparation. All of these reports are manually prepared. This 
1s one problem that the computer could very well eliminate due 
Bemene nature of its processing. 
>. Inaccurate Determination of Requirements 
The present method of determining requirements is one 
that is based on uncertainty. Many of the fast-moving items 
are frequently out of stock. 
6. Dormant Stocks 
Of the 120,000 line items carried by the Depot, 50-60 
percent are considered dormant. Those are the items that had 
no transactions for at least one year. Records show that some 


of the items had been dormant for the past five to eight years. 


De PRESENT COMPUTER SYSTEM 
The Inventory Control System is designed within specification 
of the present computer system used by the command for various 
administrative application areas. It is operated by the com- 
puter center under the direct supervision of the Comptroller. 
Utilizing the present configuration as the basic main frame 
with the needed upgrading would lessen the total implementation 
cost. Discussed hereunder are the major characteristics of 
the present computer system. 
ie Memory Unit 
Present Size - 98,304 bytes 
Max size - 262,144 bytes 
Cycle Time - 0.6 microseconds 


Bytes Fetched per Cycle - 2 


Si 





size. 


T/O 
No. 
Max 
No. 
Max 


70 


Each 


iD. 


Channels 
of Selector Channels - 2 
Selector Channel Data Rate - 333,000 bytes/sec 
of Multiplexer Channels - l 
Multiplexer Channel Data Rate - 85,000 bytes/sec 
Units 
Disc 
Rotational Delay - 12.5 millisec 
Seek Time - 60 millisec 
Transfer Rate (max) - 312 millisec 
Max Capacity - 29 M bytes 
Format - Variable length physical record of any 
inter -record gap in the equivalent of 30 bytes. 
Lawes 
Tape Speed - 42.7 ips 
Recording Density - 800 bits per inch 
Peak Speed - 34,160 char per sec 
Inter-Rec Gap - 0.6 inch 
14.1 M sec 
960 bytes 
Card Reader 
Reading Speed - 80 col cards @ 1000 cpm 
Input Hopper Capacity ~ 24,000 cards 
2 Output Hopper Capacity ~- 2000 cards 


Connects to multiplexer channel 
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or private 


"slave" 


I/O 


Line Printer 

Print Speed - 900 lpm @ 62-char set 
Print Positions - 132 

Connects to multiplexer channel 
Terminal 

Buffer Size - 1,920 char 

Max I/O Supported - 31 

Auxiliary Units = Printer, Mag Tape 
Screen Size - 1,920 char 


Line Facility - voicegrade; leased, switchboard, 


Line Speed - 300 - 900 bits per sec 

Line Mode - HOX 

Line Code - ASCII 

Synchronization - Async; Sync 

Conero! Units 

buse Concroller 

Max No. - 8 Controllers/Selector Channel 
Max No. Drives - 8 Disc Drives/Controller 
Tape Subsystem 

Max No. of Drives - 16 per subsystem 


Each "master" tape unit can control up to three 


tape units. 


Max No. of Sybsystem Per Selector -8 
Terminal Multiplexor 
Max No. Avail - 4 


Max Terminal per Multiplexor - 8 
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Modems 

Modem Speed - 4800 bps 

Type - FOX, HW/DU/L 

Centura rocess ing Unit 

Address per instruction - 2 

Instruction (word) size - 32 

Add time - 6.0 micro sec (32 bit binary fields) 
Add time - 22.2 micro sec (5 digit decimal fields) 
Operating System 

Resident storage required - 90 K bytes 

Other 

Average machine instruction to Source Statement - 10 


System Configuration Diagram 


See Figure 12. 
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Weiner ROP OoED oYolTEM 


The system proposed is one that is geared towards on-line 
processing. It will need the facilities of a computer system 
with remote data communications capabilities. Remote terminals 
will be used as focal points of inquiries into the data base 


that supports the system. 


Pee xoleM OBJECTIVES 
Pe oinimize Inventory Investment 
With the accurate recording of all transactions, more 
realistic unit requirements are purchased, thereby lessening 
tied-up capital to inventory. 
Peenimize Inventory Carrying Cost 
With lead-time properly calculated, stocks will not 
be stored over an extended period of time. 
3. Minimize Ordering Cost 
The procurement pipe-line time will be properly identi- 
fied with the system. Items which are traditionally needed 
will have an established supplier thereby lessening the 
problems of procurement. 
4, Maximize Customer Service 
Units requisitioning items from the Depot will have 
what they need in shorter periods of time. This is done 
through proper stocking of needed items and forecasting of 


critical supplies. 
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BeeeoOLLENT POINTS 
m_ AuWeomatic Replenishment Concept 
The system will adopt the Automatic Replenishment Concept. 
This will eliminate the necessity of Consuming Units or Supply 
Points requisitioning requirements to the Depot. Requisitions 
and purchase orders are automatically triggered by the system 
when re-order points are reached. (Figure 13.) 
Z. Computer-Based System 
The system is basically computer-based with all acti- 
vities and record-keeping monitored through a computer. Manage- 
ment and statistical reports will be generated by the system 
as a by-product. 
See full Accounting of Transactions Pertaining to Any Given 
Unit 
With all the transactions recorded on the data base, 
needed information regarding a certain unit could easily be 
retrieved. All the requisitions of that particular unit could 
easily be printed by the computer as the need arises. 
4. Better Customer Service 
With the remote on-line terminal, balances of stocks- 
on-hand can easily be accessed. This will give the users an 
opportunity to inquire at no delay whether the item in requisi- 
meon LS at hand or not. 
5. Monitoring of Activities 
Management at any point in time can easily review cur- 
rent activities in the warehouse. This will give them up-to- 


date reports of inventory status. 
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6. Accurate, Timely ena Reitabie Reports 


Periodic reports are printed out by the computer for 
use in management decision making. This is done at a fast 
phase due to the inherent capabilities of the computer system. 

7. Pin-Pointing of Dormant Stocks 

Since movement of items are properly recorded, items 
that are dormant could easily be determined. They could be 
re-channeled by management to other Line Units in need of such 


items. 


C. SOFTWARE FUNCTIONAL DESIGN 

The Functional Process Flowchart shown on Figure 14 outlines 
the sources of information and data (input) coming into the 
system and the different outputs generated. It gives an over- 
view of the different users with their respective input and 
output documents. Figure 15 shows the Cycle Process Flowchart 
which divides the output into the different reporting periods. 

1. On-Line Software Modules 

The Inventory Control System is composed of six soft- 

ware modules for the on-line (interactive) portion. The 
general structure as is depicted on Figure 16. These modules 
will be programmed as subroutines enabling control to be passed 
on to a module where a particular processing is needed. Control 
returns to the calling program after the module performs its 


assigned functions. 


oy 





a. Input Validation/Formatting Module 
This module is the primary interface between the 
system and user terminals. After a message request is initiated 
by a user via the terminal, validation of the given password 
1s made to ascertain only authorized users gain access to the 
data bases. It further formats the input message to specifi- 
cation for subsequent processing by other modules. When an error 
1s detected, an invalid message 1s sent to the user with comments 
on what kind of error was made. If no error is detected, the 
type of processing needed is determined and control is passed 
Smeto that particular module. 
b. On-Line Inquiry Module 
Control is passed on to this module if user message 
request is for inquiry into the data base. Program flow is 
as shown on Figure 17. Main function of the module is to 
determine what particular display is needed, interact with the 
Data Retrieval Module, group them logically into the desired 
information, then pass control on the Output Message/Edit Module. 
CRT display format are shown on Appendix B. 
c. On-Line Update Module 
This module retrieves the needed file from the 
data base through the Data Base Maintenance Module, then updates 
all or part of it as called for by the user. Program flow is 
as shown on Figure 18. When all the fields needing updating 


have been written back on their respective files, the program sends 
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a message of its completion tothe user through the Output 
Message/Edit Module. CRT display formats are shown on Appendix 
C. These formats will be made available to users in preprinted 
form as backup when communication lines are down. 
d. Data Base Maintenance Module 
This module retrieves the needed data during inquiry 
or updating. In the case of updating, the Module writes back 
the updated fields in their respective files in its rightful 
location. One important function performed by this module is 
the generation of backup files of all updating activities. This 
procedure insures a fallback routine in case of mechanical fail- 
ure (head crash). 
e. Message Output/Edit Module 
Data or messages to be transmitted back to the user 
terminal are handled by this Module. The response is edited 
and formatted to specifications before transmission. 
f. Module Size 
Based on Figures 16-19, the following module sizes 


are estimated. 


Module Name No. of Source Statements 
Input Validation/Formatting Module 600 
Inquiry Module P00 
Update Module 1000 
Data Base Maintenance Module 300 
Message Output Edit 100 
TOTAL 3506 
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2. Reporte Gewerators 


Management and statistical reports will all be genera- 
ted through batch processing. One program will generate one 
specific report. Appendix D is a compilation of the differ- 
ent printouts generated by the system. 

3. Backup Batch Update 

In cases where communication lines between the computer 
and terminal users are down, a backup batch update routine is 
Seea in Order not to jeopardize data base maintenance. Figure 
19 shows the steps taken to achieve continuity of operation 
in spite of non-use of terminals in updating the data base. 

4. Master File Creation 

The Inventory Control System like any other computerized 

system relies heavily on accuracy of data for its effectiveness. 
As such, particular attention must be given to the initial 
Master File Creation. To preclude an erroneous data base, all 
balance fields will be zeroed-out initially as shown on Figure 
20. Next step is to prepare Inventory Tags and Control Listings 
using the initial Master File for a wall-to-wall inventory of 
the warehouse. Tags will help facilitate location and indenti- 
fication of the different line items in the physical count. 
Control Listings will be the audit trail for count accuracy. 
Figure 21 shows the flow in Step 2. After the inventory in 
Step 3 (Figure 22), the released tags with count are keypunched, 


then matched with the inventory tag file (in tag number sequence). 
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Matching part numbers are selected, and both the tag file and 
the part number master file are updated by quantity. An audit 
listing is printed for all part numbers with quantity out of 
pre-established ranges. A missing tag listing is prepared. 
Unmatched part numbers are listed for correction. Figure 23, 
Step 4, shows completion of inventory. A multi-bin location 
listing is prepared to allow gathering and restocking of like 
items into a common storage location. An inventory comparison 
listing is printed to show before and after inventory valances. 
5. Inventory Analysis Processing 

This part of the system is used to analyze and update 
historical activities to help management predict future trends 
in inventory movement. Figure 24shows how the different files 
are processed to yield the desired outputs. Here is where 
planning and control is achieved through availability of 


relevant information. 


D. DATA BASE FUNCTIONAL DESIGN 

Figure 25 illustrates the file relationship of the different 
component files of the system. The Data Base Design approach 
is evident in this diagram to preclude redundancy and dupli- 
cation of similar data fields. Data maintenance efficiency 
would be greatly enhanced in this approach since data fields 
are distinct from each other facilitating retrieval and updating. 
Appendix E contains the detailed design of the component files 


of the data base. 
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mae lLoeCiuNICAL FEASIBILITY STUDY 
ae On-Line Storage Feasibility 
a. Master Stock Record File 
Number of Records = 120,000 
Size of Fixed Length Files = 125 bytes 
Variable Length Files 
Average Number of Customers per Line Item = 50 
Average Number of Vendors per Line Item = 20 
Trailer Header = 4 bytes 
Average Length of Trailer = 70 x 5 bytes = 350 bytes 


Average Record Size = 125 bytes + 350 bytes = 475 bytes 


Size of File = 475 bytes x 120,000 = 57 M bytes 
Allowance for Indices (10%) = 57 Mx1.1l 
= 62.7 M 


Blocking Factor = 2 


Size of Logical Record = 1045 bytes 


D6 Joel 
1045 


Total Inter-Record Gap x 30 bytes/gap 


1.8 M bytes 
Total File Size = 62.7 M+1.8 M = 64.5 M bytes 
b. Customer Record File 


Number of Customers = 100 


I 


Size of File = 100 rec x 58 bytes/rec 5,800 bytes 
milawance £Lor Indices (10%) = 5,800 x 1.1 = 6,380 bytes 


Blocking Factor = 20 
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Size of Logical Record = 1160 
_ 6380 
Total Inter-~-Record Gap = Ti60 


Total File Size = 6,380 + 165 


c. Turn-In Record Fi 


Number of Records 10/day x 


= 
a! 


Size of File 2600 per year 


Allowance for Indices (103) 





bytes 


— 
—_ 


% 


30 bytes/gap 165 bytes 


6545 bytes 
le 


5 days/week x 52 weeks/year 


2,600 per year 


= 
= 


x 50 bytes 130,000 bytes per year 


130,000 x 1.1 = 143 K bytes 


Blocking Factor = 20 
Size of Logical Record = 1000 bytes 
Total Inter-Record Gap = a3 x 30 bytes/gap = 4.29 K bytes 


Total File Size ma3 K + 4.2 


al 


Number of Transaction per year 


Size of File 66 bykesmecelO 


Allowance for Indices (10%) 


Puecking Factor 20 


1320 
uZ6 


Size of Logical Record 


Total Inter-Record Gap = 


Total File Size 726 K + 16. 


e. Vendor Data File 


Number of Vendors 200 


Size of File 


Allowance for Indices (103) 


B¥ocking Factor 10 


1320 


200 ae uOO bytes 
= 20 K x et 


9 K 147.29 K bytes 


Daily Transaction File 


LOOseran <—-LO00eeuse 10 K 


K = 660 K bytes 
660 K x 1.1 = 626 K bytes 
bytes 

K 


x 30 bytes/gap 16.5 K bttes 


5 K = 742.5 K bytes 


20 K bytes 


Zea 
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Size of Logical Record = 1000 bytes 
Total Inter-Record Gap = oes x 30 bytes/gap 


-660 K bytes 
Total File Size = 22 K + .660 K - 22.66 K bytes 


f. Due In/Out File 


Number of Records = 100 per day x 22 days/month x 12 months/year 


26,400 

Size of File = 26.4 K x 35 bytes = 924 K bytes 

Allowance for Indices (10%) = 924 K x 1.1 - 1,016.4 K bytes 
Eeoecking Factor - 20 

Size of Logical Record = 700 bytes 

Total Inter-Record Gap = aOned K x 30 bytes/gap = 43.56 K bytes 
Total File Size = 1,016.4 K + 43.56 K = 1.059.96 K bytes 


g. Total Storage Requirement 


File Name Size (in Million Bytes) 

Master Stock Record File 64.5 
Customer Record File -006545 
Turn-In Record File ~ 14729 
Daily Transaction File 7425 
Vendor Data File 222616 
Due In/Out File AO) SSNS 

TOTAL 66.478955 


The system is projected to have 10 percent annual growth rate 
for a period of five years. 


Total Storage Requirement = 66.5 x ate = Oe a 
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h. Direct-Access Storage Devices 
Based on the vresent system configuration (Figure 
20) of 29 M bytes capacity per drive, total number of drives 


needed for the Data Base are as follows: 


Number of Disc Drives = ~oT-5 = 3.69 = 4 drives 


fee OL f-Line Storage Feasiblity 
a. Backup Tape Files 





Tape Real Length = 2400 ft x 12 in/ft = 28,800 inches 


Recording Density = 800 bits per inch 100 bytes per inch 
Inter-Record Gap = 960 bytes 
(1) Master Stock Record File 
Size of File - 62.7 M bytes 
Size of Logical Record = 1045 bytes 


Total Inter-Record Gap “a 960 bytes/gap 


57.6 M bytes 
HOtatritle size = 62.7 M + 57.6 M= 120.3 M 
(2) Total Data Base Tape Requirement 
Following the same calculations shown on Sec (1), 


other file sizes are as follows: 


File Name Size (in Million Bytes) 
Master Stock Record File T2025 
Customer Record File 7O ELGG 
Turn-In Record File - 28028 
Daily Transaction File 1.254 
Vendor Data File .043120 
Due In/Out File 2032 
TOTAL 124.299 
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@ 10 percent annual growth rate for five years 
5) 


Total Tape Requirement = 124.3 x (1.1)~ = 200.18 M bytes 
(3) Tape Reel Requirement 
Number of Reels = 200.18 M bytes x 28,800 inc/reel 


190 bytes per inch 
\ 
_ 2-0018 M inches 
20,800 inches/reel 


69.5 = 70 tape reels 
b. Inventory Analysis Processing 


(1) Current Month History File (tape) 


Record Layout 


Stock No. Tran Code Date OUanmtel t 
: S 3 7s 6 - 


14 


Record Size = 30 bytes 
File Size = 30 x 833 tran/month - 24,990 = 25 K bytes 
Blocking Factor = 30 


Logical Record Length = 900 bytes 


Total Inter-Record Gap = <2 5 x 960 bytes/gap 
= 26.6 = 27 K 


Total File Size = 25 K + 27 K = 52 K 
(2) Demand Master File (Disk) 


Record Layout 


Stock Seasonal Anticipated GCneror Reorder Lead 
I No. : Level + Requirement + Level - Point - Time I 
14 4 6 4 6 4 
EOQ Shelf Pipe 
+ ~ Life ~ Time ‘ 
4 2 2 
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Record Size = 46 bytes 
File Size = 46 bytes x 120,000 items = 5,520 K bytes 
Blocking Factor = 20 


Logical Record Length = 920 bytes 


Sian K 


Total Inter-Record Gap = 920 


x 30 bytes/gap 
= 180 K bytes 
Total File Size = 5,520 K + 180 K = 5,700 K bytes 


(3) Reorder History Master File (disk) 


Record Layout 


Brock Vendor Date Date Qty Unit Unit 
z No. : No. : Req. 5 Del. - = Issue : Price I 
14 5 8 8 6 4 9 


Record Size = 54 bytes 
File Size = 54 bytes x 120,000 items = 6,480 K bytes 
Blocking Factor = 20 


Logical Record Length = 1080 bytes 


6480 K 
1080 


Total File Size = 6480 K + 180 K = 6660 K bytes 


Total Inter-Record Gap = x 30 bytes/gap = 180 K bytes 


(4) Peripheral Device Requirement. With reference 


to Figure 20, the following peripheral devices are required for 


this processing: 





File Name No. of Drives 
Current Month History File Input il 
Selected Item Input il 
Exception Report Output au 
Demand Output It 
Forecast alt 
TOTAL 5 Tape Drives 
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File Name No. of Drives 





Inventory Demand Input I 
Inventory Demand Updated Output 1 
Master File 4 
TOTAL 6 Disk Drives 


c. Backup Load Module Files 


(1) On-Line Programs 


Size 3500 source statements x 10 inst/statement x 4 bytes/ 


mrsteruction 


140 K bytes 
(2) Batch Programs 
Report Generators Size = 25 programs x 300 source line/program 


x 10 inst/statement x 4 bytes/inst 


300 K bytes 
Inventory Analysis Size = 3 programs x 500 source line/program 


x 10 int/st x 4 bytes/int 


60 K bytes 


(3) Tape Reel Requirement 
500 K x 2 (allowance for IRG) 


Number of Reels = 769 bytes/inch x 28,800 inch/reel 


10K/inch 
28,800 inch/reel 


1 reel 
3. Main Memory Feasibility 
a. On-Line Software Modules 
With reference to Section C, the following are the 


breakdown of on-line software modules: 
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Module 


P7auLry 
Update 
Data Base Maintenance 


Message Output/Edit 


b. Buffers 

Disc Files 

fnput 

Sueput 
Printer 

2 (double) x 
Tape 

input 

Output 
Card Reader 

2 (double) x 
Terminal 

imout LO x 100 


Output 10 x 300 
TOTAL 


c. Memory Requirement 


On-Line Modules 
Buffers 


Operating System 
TOTAL 


No. o£ Instruction/ Bytes/ 
Statement Statement insevucteton 
600 10 4 
1500 10 4 
300 10 4 
100 10 4 
ee 2 
ie 2 wake Bel MK 
150 .0003 K 
Pee KK 
eek 2 aaa 
100 .0002 K 
1.0 K 
Be On 
8.8005 K 
140 K 
8.8005 K 
90 K 
238.8005 K 


Total 


24 K 
60 K 


ook 


140 K 


bytes 





 Lerminal Response! Time Feasibility 


To compute the terminal response time, all the Wait 

Times (W) and Service Times (S) will have to be taken into con- 
Sideration as shown on Figure 26. The following are the data 
to be used: 
Number of Terminals = 10 
n = average number of queries per day = 1000 

queries are assumed to be divided equally among terminals 
Queries handled in one 8- hour shift = 480 minutes 
Tem W = Terminal Wait Time 
Com S = communication service time 


_ 100 x 8 a ane 
BetO00 bps x 10” = 166 MS (millisecond) 


In Buf W = Input Buffer Wait Time 


Access Time + Wait Time 


Access Time = Disc Access + Rotational Delay + Transfer Rate 


Ta + Td + Transfer 


ae 


00 


= 60 MS + 12.5 MS + 31D = 72.8 MS 
p =n - Access Time = [1000/(480 x 60 x 1000] x 72.8 
= .0025 MS 
2 z 
2 _ (ta max)~ + (td max) 
ee 
S EZ 
(G0) =) (CORD aaa 
2 
Oe = Lica 
S 
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p - Access Time 


Ge Sp) Pe os/ACCess time) 7] 


Wait Time 


s00Zoe=—— 72.6 MS 
Zea 0025) 


[1 + (17.7/72.8) 2] 


.0966 MS 


In Buf W = Input Buffer Wait Time 


72.8 MS + .0966 MS = 72.8966 MS 


Disc Q W = Disc Querue Wait Time 


2 Access (index and data) 


= 2 x Wait Time = 2 x .0966 MS = .1932 MS 
Basc S = Disc Service Time 

= 2 accesses (index and data) 

= 2 x Access Time = 2 x 72.8 MS = 145.6 MS 
CPU W = CPU Wait Time 

= SS (assume exponential distribution) 
CPU time per statement = 10 terminals x 36 x 2 memory access 

ine micro sec 
inst 
= 48 micro sec = .048 MS 

CPU S = .048 x 1000 = 48 MS 

= [1000/(480 x 60 x 1000] x 48 = .00167 MS 
seuw 2 = ee = .0803 MS 
ePU S = CPU Service Time 


48 MS 
Out Buf W = Output Buffer Wait Time 
wap es 
2(1 - p) 
communication transfer time (out) 


cr 
I 


a1 





= ae * 10° = 500 MS 


p = [1000/(480 x 60 x 1000)] x 500 MS = .148 


— .148 x 500 
Out Buf W = PoOie= Tas) <a 4 3 MS 
Com S$ = communication Service Time 

=t = 625 MS 

S 

Dis S = Display Service Time 

_ 300 x 8 aa 

= —d00~ >. 10 = 2666 MS 


Total Terminal Response Time = 
form W + Com S + En Buf W + Dise 0 W 
+ Disc S + CPU W + CPU S + Out Fuf W 
+ Com S + Disc S 
= 0 + 166 MS + 72.8966 MS + .1932 MS 
Tebeweo Mo + .0603 MS + 46°MS + 43:43 MS 
+ 625 MS + 2666 MS 
= 93/6/.29001 MS 
Be Hardware Configuration 
In view of the different feasibility factors discussed 
in Sections 1 - 4, Figure 27 illustrates the proposed hardware 
configuration after the present system is upgraded. This con- 
figuration conforms to all specifications and limitations em- 


bodied in the aforementioned sections. 


e. SECONOMIC FEASIBILITY 
The present hardware configuration will be upgraded to 
support the Inventory Control System. Equipment cost will 


include memory upgrade, additional peripheral devices and 
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additional maintenance and operating costs. 


Benefits to be 


derived from the system will be based mainly in the reduction 


Gf inventory, carrying cost and improved efficiency in planning 


and forecasting of material requirements. 


1. Equipment Upgrade Outlay 


Component 


Main Storage 


1 - 32,768 bytes storage 
expansion 


2 - 65,536 byte storage 
expansion 


Mass Storage Device 


2 - Two Disc Drives; 
58 M bytes 


Tape Drives 
1 - Master Tape Unit; 9-track 
1 - Slave Tape Unit; 9-track 
Remote Terminals 


7 - Display Terminal; 
96 Char Gen 


7 - Keyboards; A/N option 
Interface 

1 - Terminal Multiplexor 
Remote Peripherals 

7 - Remote Printer 
Modems 


6 - Modems; up to 2400 bps 


a3 


Purchase 


Cost 
(S$) 


24,000 


43,104 


25) USre 


21,840 


3, 056 


357.999 


Bae, 


1,680 


16,240 


450 


244,654 


Maint Cost 
Per Month 


($) 
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OS 


288 


138 


83 


252 


14 


939/mo 
De 26a) vie 





2. Programming Element 


Using programmer output of 160 source statement/man- 





month. 

Software Module No. of Source Stat Complexity Man-Month 
Input Vol/formatting 600 2 8.6 
Inquiry Module LES ON, 3 Zoe 2 
Update Module 1000 3 ro 
Data Base Maint 300 2 Sirus, 
Message Output Edit 100 2 ine 
Report Generator 

Z5)@ 300 7500 di 46.9 
Inventory Analysis 
3 @ 500 100 Z, Wiehe! 
Master File Creation 
4 @ 400 800 1 So 
TOTAL 131.9 


See resting Element 


Software Module No. Size Factor Complexity Man-Month 
Input Module dl! 6 2 152 
Inquiry i ce 3 45 
Update it Fe) ) 30 
Data Base Maintenance L 3 2 6 
Message Output Edit JL 1 2 2 
Report Generator 23 3 iL 75 
Inventory Analysis 3 5 2 30 
Master File Creation 4 8 i Bees 

TOTAL Dy By 
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4. Development Personnel Element 


Man-Month 
Element Analyst Programmer AC tava y 
User Requirement 2 Interview & Data 
Analysis Collection 
Feasibility Study ay Analyze Different 
Requirements 
Evaluate Solutions Zz E Evaluate Alternatives 
Hardware and Software 
Evaluation 1 1 Performance Analysis 
Prepare RFP 3 Functional Specification 
Evaluate Proposals 4 2 Evaluate Vendor Pro- 
posal 
Programming 132 Program design, code, 
deb 
Testing 78 154 Unit, module & system te 
Documentation 26 Document system and 
prog 
File Conversion 19 19 Convert to proposal 
system 
Training 10 For user, programmer 
and operations 
personnel 
Parallel Operation 6 6 Make final adjustments 
116 soy 


oe Deverounent Personnel Cost 


Aside from the programmer and analysts needed in the 
development process, console operators and clerks will be 
needed for parallel operations and three man-months total for 


general clerical work. 
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Cost Element Annual Salary Man-Months TOtal 


(oa, 01010) (32,000) 
Analyst ZS ILLS 24 oe 
Programmer 20 Sieyll ooo, 0 
Operator 5 8 LO:.-0 
Clerk 10 S 2.49 
TOTAL oS) 6 Ibe 
Fringe Benefits (303%) s1090.91 


6. Operations Personnel 


Maintenance Programming: 2 @ $20 K/yr = $40 K 

Computer Operators wee Ceo lonK/yri= So 0k 

Tape Librarian eC. SLO K/ ve = SLO” K 

$80 K 

Fringe Benefits (30%) $104 K 
Salary Increase = 5% per year 


7. Other Items 

While hardware and software development is going on, 
a wall-to-wall inventory of the warehouse will be undertaken. 
Additional clerks will be needed for this purpose. A one-time 
cost of $50 K will be needed for site preparation and to reno- 
vate the present computer center to accomodate the added hard- 
ware. Utilities will be treated as part of overhead cost. 

een Cost 
Site Preparation oe OOK 


Clerks (warehouse Inventory) 
5 @ 833/month x 6 months 25 K 
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Item Coste 
Supplies 


Brsc Paks: 50 @ $50 = $2.5 K 


Tape Reels: 100 @ $30 = $3.0 K 
Paper: = $10 K 15 K/year 
Overhead 5 K/year 
8. Cost Tabulation 
Cost Elements Year (10% Growth Rate) 
(in $1000) 0 a 2 3 4 5 
Equipment Outlay 244.7 
Development Per- 
sonnel O69 
Site Preparation S020 
Warehouse Inventory 25.0 
Operations Per- 
sonnel 104 OS 2 yA 6 e220 44 1 32..4 
Supplies 1S LG. > e825 19% 9 21e 
Overhead S oS: G0 565 Tas 


Hardware Mainten- 
ance D3 yee 4 ree G 14.9 G5 


1410.6 l35sse 143060. Lozese L6los° l7s8el 
Based on the computations above, the whole system when imple- 
mented over a five year period would cost $2,182.2 K. 
9. Cost-Benefit Analysis 
a. Benefits 
The present level of inventory is estimated at 
$100 M. With the adoption of the Inventory Control System, 


a yearly reduction of 1L percent in inventory is anticipated. 


oy 





Carrying cost based at 10 percent of total inventory will like- 
wise have a corresponding reduction. Other intangible benefits 
such as customer service and increased procurement efficiency 
will not be included in the computations as quantifying them 

at this point is not feasible. 


b. Cost Benefits Tabulation 


YEAR 
($1000) 
Cost 0 ik 2 3 4 5 
System Cost 410 26 L355 a3 26 £5228 161.8 Loe 
Benefits 
Inventory Reduction 1000 990 980 970 960 
Carrying Cost 
Reduction 99 98 97 96 95 
Total Benefits 1099 1099 O77 1066 1055 
Benefits-Cost = -1410.6 963.7 944.4 G24 2 904.2 876.9 
Discounted @ 6% - -1410.6 905.8 834.5 Wit ae 705.9 643.5 


Net Present Value = $2446.7 

The system will break even after two years of operation. Even 
with a very conservative estimate of the benefits to be derived 
from the system, the Net Present Value is indicative of the 
advantage management will have with the implementation of the 


system. 
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V. CONCLUSIONS /RECOMMENDATION 


This study as a whole illustrates the benefit an organi- 
Zation can derive out of an existing computer hardware by up- 
grading it to its full complement to suit increasing demand 
for processing capabilities. With careful planning and tech- 
nical know-how, management information systems such as Inventory 
Control could lessen much of management's problems by providing 
timely, accurate and relevant information through the computer. 
Cost of additional processing requirements could be minimized by 
tailoring the system design tothe capabilities of the existing 
main frame at hand. Only needed upgrade in terms of peripheral 
devices and main memory will be done to implement the system. 
This approach not only harnesses the full potential of the exist- 
ing computer system but provides the organizational benefits 


that outweigh heavily the incremental cost to upgrade. 


39 





APPENDIX A 


a 


‘ 
' 
} 
' 
! 
t 
' 
’ 
p 


Oe 1.2 ee 


awn 
QO 


L 


“PON LINAODOV 


~| YATIOULMNO 


Aig 


* 


— 


a 


> 


eee ee ee ee ee ee 


NVTd 


= =. «4s ap == a> «aba 


SOLLSISO1 


9 AIddNS SNOLLVYadO 









YaAGNVWNOD SOTA 


YAANVWNOD 






T3IART ONVWNOO 
LUVHD IVNOLTLVZINVIYO 


T oanbty 


qT AAO IAVILS AAILVULSINIWGY 


ONINIVELL 


uotsyzArTedns yeuofFAounyY ----- 





auT] puewuo) 


60 





O82 VP AEA Pett eee py ta 








NGOS WIVday 
(NV SONVNOLINT Va 


re 
t 
t 


NGOS ATdIAS LOdId 









Nads 


NGOS AIddaS LINA NGOS AONYNIINIVN 


~3 


LYOddAS NIKGV 








LWOW ATddaAs J,ONA AONVNAINIVW LWOW TANNOSHad 


TO ALVYOLISaIG JO ALVAOLOAYIG 


ine 2 a 


: 


® 

ee eo waerewp ema 4 2 «2 eo @ GG @p = =o «es 
6 
LY) 


AO dALVaIOLOAUIG 


a 
t 





cree 


YAGN VWWOO 
ALNd Ad 


YUAGNVINWOO 





LOdaAd 


DYVHO ‘IVYNOLLVZINVOYO 


: @ eanbtq 


6m 





ee eens re ee: mre ee ee + er et ee ee | ee Ee GE eS ee ee ae we oe owe wees as ere ee re ee pt rr sete oe ee ee ee 
pu 938 
u¥e, OAS A 
: } 
AIDVUOLS : 


o3S Saud 
3 ONINOVd 








34S i 
aNd HOAL 


o4S 33S J3S OF 9 
DAS OVA : OFY WOOLS Lda SISXTVN' 


23S OLNW 


3S 
4SN1 *9994 











93S DLIOV 
QaZIIVUING 





93S LAOTY 23S 238 
ae AYOLNIANI SNVId 


34S 
ONT dd 1HS 
ia: “aa re INTO YNY: 
IVNY LVLS SNI ALITA 


ads Jd ¥ 
io, 





tf W LSIdggy INT ALISON 

Liew > HONVUd HONYUG HONVUG 
I SOdGSTd JOTAUNaS IOULNOD LN UAV VR 
NG tia IVINALVN IVOLLSILYLS ALLI1VI0 9 SNV1d 





HONVYG , 
NIWA 


WANT AAO 
FAT LNOIXS 


WACNYWNOD ; 
Nowavnds 





‘ Nowavnds AlddnS 1odaa 
IUVHD ‘IVNOLLVZINVOUO ; 


€ oanbtyq 


62 





Figure 4 


Stock Control Card 


STOCK CONTROL RECORO 


STOCK NUMBER UNIT 
OESC RIPTION STATUS 

AJOR ASSEMALY PPTY. & CLASS 
APPLICABLE EQUIPMENT STO. PACKAGE 
LOCATION 


REPAIR OR OSPO. COOE REPAIR OR OVERHAUL OEPOT SOURCE OF SUPPLY REQUISITION DATE 


SERVICEAGLE PRICE DATE = REPARAGLE PRICE OATE 


STOCK CONTROL DATA 


DATE SEASONAL STAND-BY ANTICIPATEO CONTROL 
OAYS CONS. LEVEL LEVEL REQUIREMENT LEVEL 





REORDER 
POINT 


INTERCHANGEABILITY OATA 
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Pigure 6 


SAMPLE FORMAT 


REQUISITION AND ISSUE VOUCHER 





SIR: Please furnish the following supplies: No. 
~ (Date) 
. _ 
BALANCE REE Ouvier SPL TeMOeN ¥s AS ISSUED pines 
ON CHARGE 


HAND 


UNIT TOTAL 
Ory UNIT NOMENCLATURES PRICE PE LOr 


I CERTIFY the supplies required 


above are necessary and will be used 


ate 


slely for the purpose stated. Received the supplies shown e>Dove 


aceEsscuca. 


(Signature of persons 


(Requisitioning Officer) receiving supplies) 
APPROVED: (For Issuance) ——"Wesignation) 
Filled by Rocked by 
Shipped to 
(Signature) Bill of Loading No.__ Date 


(Title) 








NOTE: Requisitioner must invariabl- 
BOSS OUE alt =sSpaces =Se. usec 

below Yast artittles Pequisa- 
tioned. 


we 
(Property Clerk) 
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Figure 7 


NT FU! DLAGRAM 


Pe us 


LINE UNITS DEPOT SUPPLY AND PROCUKEMENT COMPTROLIER COMMANDER HIGHER 
LOGISTICS HQ 


ca Peedagta Waar aac a eae leas | 


REQUISITION 
SSUE VOUC. 









Ce ee ee ee | || 


STOCK 
RECORD 
YES APPROVE 
FUND 
. a RELEASE 
VAI 
YES IN LOG 
TR 





c= eee 3S eee <= 


a . 
U 
; COPY OF COPY OF 
APPROVED APPROVED 
PO PO 


NOTIFICA- 
~—| TION OF 
DELIVERY 








ITEM 


s 
DELIVERED 


ITEMS 
TSSUED TO 
UNITS 
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VENDORS 







APPROVED 
PO 





Figure 8 


SUNGEE LUNE f7EM 





REQUISITION 
(SEIRIT> 
TO Sites LO DOCUMENT NUMBER 
CUISLTIO VERS Pam. | SERIAL 
TECH SVC UNIT USSUE: | 
STOCK NUMBER NOMENCLATURE UNIT PRICE TOTAL PRICE 








—— 2S me 





END ITEM-NAME-MFTR __|MODEL NO.|SERIAL NO. [TYPE REQUISITION 
/" /EMERGENCY /_/SPECIAL 





— ee ree eres ee 


/_ /REPLENISHMENT 
R/O | O/H | D/IID/O |QTY SIGNATURE OF REOUISITIONER 
_ /REQUIRED 
_ JEXCESS 
OTY APPROVED |REQUISITIONED APPROVED BY ISSUE APPROVED BY | 





QUANTITY INDICATED HAS BEEN Cj QUANTITY INDICATED HAS BEEN 
QTY | SIGNATURE & DATE 3 





° / /RECEIVED 
D- 
mT fae 


SOURCE {EXPENDABILITY TOUCHER NO. | REMARKS - 
/_/NON-EXPENDABLE 
/_7EXPENDABLE 


/_/RECOVERABLE 


mar Donn 











/-/COMPLETE / /PARTIAL /_/DUE-OUT / /LP AUTHORIZED COPY NO. 
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Figure 10 


SAMPLE FURMAT 


MEMORSNOUM RECEIPT FOR EQUIPMENT 
SEMI-EXPENDABLE AND NON-EXPENDASLE PROPERTY 


(Place of Transectiaon) (Date) 19 


I acknowledge to have received from 





(Name of Responsible Cfrficer) 


the following property. ror which I am responsible to the provision of 
the Accounting Law, and which will be used in the office of 





QTY ; UNIT ; NAME AND DESCRIPTION ; UNIT ; TOTAL ; REMARKS 
2 es ‘ PRICE * PRICE ° 





INSTRUCTIONS 


THIS form shall be prepared in duplicate. 
Always draw a heavy horizontal line along item 
and a similar line diagonally from the hori- 
zontal line to the last blank line at the Bottom 
of this form after both copies are properly 
signed by the receiving officer and the dupli- 
cate by the receiving or responsible officer. 





Name 
Every sheet must be duly signed. CN ) 


ge = Sg 


(Designation) 
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Pigure iL 


PROPERTYeuasue SLIP 


Supply Officer Faoe of Pa 


9 
ty 
fs 


To 
rneplace- Memo VEUGhED NO. 


Initial ment Receipt 


Organization or Unit 


For Issue Slip Ns. 





a A TT LET TLE I TEED 
Item Stock No. Nomenclature Pmt Atstnoci zeal — 
me Cn Hand! Due In} — 
No. Allowance SEsvcested 


. 
. 
| 
« 
- 


ag a 
Issuance of quantity shown in "Quantity Reouested" for the COMVANDING OFFICER: 
column is authorized. Items mrked "due out" will be 


ordered and when received organization will be notified. 


{wantity eee 


228 TS TY EE, SG EE ee ee em me —- os 





For Station Supply Officer: Date Sroani2e eLonoos ay 
Officer 


Quantities Shounm in “Actis-* 
Column Have seen Received: 


Date Vatuuem Hutiaenized Offices 





« 
at 
See 
TOS et 


—s shat 


CCM ADAP 


DATA COM 
SUB=SYs 





MODEMS 


COM eae oh! 
Ea BS 


ae 
MODEM 


a“? 


Figure 12 
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OUTPUT 
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APPENDIX C 


MASTER FILE DELETION/SUSPENSION/ 
STATUS REQUEST 


DATE: REQUESTED BY: 


MASTER FILE STOCK NO: 


ACTION: 
REPORT STATUS: 
DELETE FILE: 


SUEPEND STOCK: QUANTITY: CODE: 


Stock Suspension Codes: 
Remove from Suspension... = 
Suspend - Damaged Material = 
Suspend - Outdated Stock. 


\ 
~ WN F&F 


il 


Suspend - Reserve Stock.. 


os. 





MASTER STOCK RECORD FILE CHANGE 


FOR CHANGES: ENTER PERTINENT INFORMATION ONLY. 
FORS|DOTETONS.) COMBEELE ALL APPLICABLE I[TEMS= 


1 CHARACTER FOR EACH LETTER, NUMBER, MARK OF PUNCTUATION 
OR SPACE BETWEEN WORDS. LIST EXACTLY AS DESIRED AND 720 
NOT EXCEED MAXIMUM CHARACTERS SHOWN ( ). 


ule Addition Change Delete 
IR Stock No. (14) 


Nomenclature (20) 

Unit Issue (4) 

Major Assembly (10) 
Group and Class (4) 
Applicable Equipment (10) 
Standard Package (4) 


on DH fF WD 


DATE : PREPARED BY: 
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STOCK CONTROL FILE CHANGE 


FOR CHANGES: ENTER PERTINENT INFORMATION ONLY. 


FOR ADDITIONS: “COMPLETE ALL APPLICABLE ITEMS. 


1 CHARACTER FOR EACH LETTER, NUMBER, MARK OF PUNCTUATION 
OR SPACE BETWEEN WORDS. LIST EXACTLY AS DESIRED AND DO 
NOT EXCEED MAXIMUM CHARACTERS SHOWN (_ ). 


Ie 


2 
3 
4 
5 
6 
7 
8 
9 


LO: 
WIE 


12 


DATE: 


Addition Change Delete 


Stock No. (14) 
Seasonal Lebel (4) 
Stand-by Level (4) 
Anticipated Req (6) 
Control Level (4) 
Reorder Point (6) 

Lead Time (4) 

Economic Order Qty (4) 
Shelf Life (2) 

Pipe Time (2) 
Interchangeability (12) 


PREPARED BY 


i. 





VENDOR DATA FILE CHANGE 


FOR CHANGES: ENTER PERTINENT INFORMATION ONLY. 

FOR ADDITIONS: COMPLETE ALL APPLICABLE ITEMS. 

1 CHARACTER FOR EACH LETTER, NUMBER, MARK OF PUNCTUATION 
OR SPACE BETWEEN WORDS. LIST EXACTLY AS DESIRED AND DO 
NOT EXCEED MAXIMUM CHARACTERS SHOWN (_). 

: Addition Change Delete 

Vendor No. (6) 

Name (20) 

Street (24) 

City (21) 

State/Prov (24) 

, Zip Code (5) 


cd 


“4 DW MW |FP W HN 


DATE: PREPARED BY: 
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CUSTOMER RECORD FILE CHANGE 


FOR CHANGES: ENTER PERTINENT INFORMATION ONLY. 
HORSADDIT LONG se COMPLELE ALL APPLICABLE ITEMS. 

1 CHARACTER FOR EACH LETTER, NUMBER, MARK OF PUNCTUATION 
OR SPACE BETWEEN WORDS. LIST EXACTLY AS DESIRED AND DO 
NOT EXCEED MAXIMUM CHARACTERS SHOWN ( ). 

Addition Change Delete 

: Customer Code (6) 

Customer Name (20) 

Transaction Code (2) 

Date (8) 

CR/DB No. (6) 

: Quantity (4) 


“SY OW FB WN 


DATE: PREPARED BY 


oF 





DUE IN/OUT FILE CHANGE 


FOR CHANGES: ENTER PERTINENT INFORMATION ONLY. 
FOR ADDITIONS: COMPLETE ALL APPLICABLE ITEMS. 


1 CHARACTER FOR EACH LETTER, NUMBER, MARK OF PUNCTUATION 
OR SPACE BETWEEN WORDS. LIST EXACTLY AS DESIRED AND DO 
NOT EXCEED MAXIMUM CHARACTERS SHOWN (_ ). 


DATE: 


SN DW FF WH LY F&F 


Addition Change Delete 
Stock No. (14) 

Transaction Code (2) 

Date Requested (8) 

Req Customer (6) 

Voucher No. (8) 

Quantity (6) 


PREPARED BY: 
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APPENDIX F 


DEFINITIONS AND ABBREVIATIONS 


Supplies - All kinds of properties, except real estate, 
needed in the transaction of official business or for public 
use, whether in the nature of furniture, stationeries, con- 
struction materials, livestocks and such other properties 
of similar nature, or equipment for issue to troops, units 
and installations. 

Serviceable Property - Those properties in serviceable 
condition, which are in possession of a unit agency of the 
government. Serviceable properties include those properties 
authorized in the TO & E or in the TA, and excess properties. 

faeess Properties — Those serviceable properties in the 
possession of any unit/agency or office which is in excess 
of the quantity required or authorized for retention, and 
cannot be utilized as a substitute property to satisfy 
existing shortages. This includes items of supplies in stocks 
which have no recorded demand. 

Unserviceable Properties - Those properties whose con- 
ditions are such that they cannot be used or placed in service 
because they are worn out or obsolete. 

Obsolete Properties - Those properties which are unser- 


viceable and cannot be replaced in service because they are 


NS, 





no longer suited to the purpose intended. These include pro- 
perties in stocks which have no recorded demand. 

Salvage Properties - Those properties which are unser- 
viceable and beyond economical repair. For the purpose of 
appraisal of values, salvage property is further classified 
into: high value salvage, whose value is higher than the 
value of its material content; and scrap, whose value is the 
value of its material content only. 

Emspesable Properties = Those properties falling under 
the following categories: 

a. Excess properties remaining after redistribution; 

b. Obsolete Properties; and 

c. Salvage Properties. 

General Voucher - This form shall be used to pick up the 
accountability of property acquired through purchase from 
appropriated or reimbursable funds. 

PimeicCuneccetEmeminis £ornmeshall be used in the transfer 
of property accountability of non-expendable supplies from 
one supply officer to another. It shall serve as the evi- 
dence of issue of transfer. It may be used as a packing 
mip or a tally out. 

Requisition and Issue Voucher - This form shall be used 
in requisitioning expendable supplies. It shall serve as 
the evidence of issue and transfer of accountability, as 


well as the packing slip, tally out, and shipping document. 
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SLIRIT - Single Line Item Reguisition. This form shall 
be used for requisitioning non-expendable supplies for one 
item only. 

Meepenty Turn-In Slip -~ This form shall be used for turning- 
in to the supply installation of the next higher level all 
excess and unserviceable supplies. This form shall be used 
Gemeec hit or credit accountability. 

Ppplies Adjustment Sheet - This form shall be used to 
abstract and sum up all issues of expendable supplies (issued 
under "requisition and issue voucher") by Depot Accountable 
Officer. 

Inventory Adjustment Report - This form shall be used to 
adjust discrepancies for properties noted between balances 
in the stock cards and actual balance of stock on hand of all 
supplies, when such discrepancies do not exceed a specified 
amount and the item quantity short is not in excess of 10 
percent by line item of the recorded quantitative balance. 
Shortages in excess of said limits shall be taken up on a 
report of survey. However, in the use of this form for over- 
ages no limits are prescribed. Adjustment of records to 
tally with physical count is completed by the Accountable 
Officer and approved by his Commanding Officer. This form 
may also be used in adjusting records when component parts 


taken up separately in the records are issued in the form of 
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assemblies. Adjustment credit shall be established for the 
component parts and adjustment debit will be made for the 
assemblies formed by the component parts. In cases like this, 
adjustment shall be effected first before issue transactions. 

Report of Survey - This form shall be used for obtaining 
relief from accountability and/or responsibility for lost, 
damaged, stolen, destroyed, or worn-out supplies and equipment. 

mechnical Inspection Report - This form when duly accom- 
plished shall support the Inventory and Inspection Report; 
the Report of Survey of Statement of Charges, as the case 
may be. 

mesemsrmon seropertyaround in Station —- This form shall be 
used to pick up accountability of all supplies like found 
in station, captured enemy property, confiscated property to 
include donations and/or supplies not taken up in the record 
Seethe unit. 

Memorandum Receipt - This form shall be used in issuing 
non-expendable property from a supply officer to user. 

Pata. representation of facts, concepts, or instructions 
in a formalized manner suitable for communication, interpre- 
tation or processing by humans or automatic means. 

Data Flowchart - A flowchart representing the path of 
data through a problem solution. It defines the major phases 
of the processing as well as the various data media used. 


Synonymous with data flow diagram. 
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On-Line - (1) Pertaining to equipment or devices under 
direct control of the central processing unit. (2) Per- 
taining to user's ability to interact with a computer. 

hewmen — A keyopuneh@actuated device that punches holes 


in a card to represent data. 
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